79 % were performed by trainee surgeons, as against 40% of the flexor to extensor transfer group. The average stay in hospital, including one day before surgery, is much shorter in the flexor tenotomy group.
Results
T'he appearance and function following surgery were considered for each procedure (Table 2) .
Following flexor tenotomy the appearance was good or fair in all cases this means that there was either no, or mimmal residual deformity. An example in which the third fourth and fifth toes of each foot were treated by flexor tenotomy is shown before and after surgery (Fig IA, B) .
The function following flexor tenotomy was fair in all cases. There was a reduction in active flexion at the interphalangeal joints; however, there was a good range of passive movement, and the patients have noted no disability.
The results of flexor to extensor transfer were less satisfactory. The appearance of 34x% was graded good, 43e% fair but 23% were poor. Those Valgus flat feet are a common problem in children with spina bifida. When weight bearing the heels adopt a valgus position, the medial malleolus often becomes very prominent and weight is borne along the medial border of the foot. Shoes and boots are rapidly deformed, calipers fracture and sores are produced. Persistent problems such as these will be the indication for surgical treatment of this deformity. It has been noted that the ankle X-rays of these spina bifida children with valgus flat feet show a valgus tilt of the mortice, wedging of the lower tibial epiphysis and shortening of the fibula (Fig 1) . The purpose of this study was to assess: (1) The frequency and severity of the valgus tilt.
(2) The factors contributing to this deformity.
(3) The clinical significance.
Material
Thirty-nine anteroposterior ankle X-rays of limbs with valgus flat foot deformity in 25 spina bifida children. Age range 5-14 years (average 8).
In 24 children the limbs were flail or grossly weak, but in 1 child muscle power was normal. Control cases: 20 anteroposterior ankle X-rays of limbs with valgus flat foot deformity in 10 neurologically normal children and 8 anteroposterior ankle X-rays of limbs with normal feet in 4 normal children. Age range 3-14 years (average 7). Table 2 Results of ankle X-rays taken 2 months to 2 years (average 8 months) after Grice subtalar fusion in 12 cases 
Method
On each anteroposterior ankle X-ray the following features were measured: (1) Valgus tilt of the ankle mortice (see Fig 2) . (2) Lateral wedging of the lower tibial epiphysis (see Fig 3) . (3) Shortening of the fibula (see Fig 4) .
Findings (Table 1) Of the 39 spina bifida valgus feet 22 had an abnormal degree of valgus tilt of the ankle mortice (i.e. over 100). Of the 22, 8 had a tilt of over 200. In neither the unparalysed valgus feet nor in the 'normal' feet was -this deformity present.
Wedging of the lower tibial epiphysis was significant in 30 of the 39 spina bifida feet and in 8 of the 20 neurologically normal valgus feet, but was not significant in the normal feet.
Shortening of the fibula as shown by proximal shift of the lower fibula epiphyseal line occurred in 32 of the 39 spina bifida valgus feet, but was insignificant in the unparalysed children.
Discussion
In normal children the valgus deformity of the hind foot occurs at the subtalar joint level. In spina bifida children this deformity is greatly accentuated by the valgus tilt of the ankle and cannot therefore be corrected solely by a subtalar fusion; this is the practical implication of this study.
Section ofOrthopaedics metaphysis produced overgrowth of the tibia. Following extra-articular subtalar fusion, fibular shortening may be accentuated by overgrowth of the tibia as a result of removal of the bone graft from the upper end of the tibial shaft.
Fibular shortening results in a shallow mortice and ankle instability. When weight is being borne on a paralytic valgus ankle in a spina bifida child fusion of the talus to the os calcis will produce a leverage effect which will tend to increase the ankle instability. This may account for some of the unsatisfactory results after subtalar fusions in valgus flat foot deformity in spina bifida children (Fig 7A, B) . There is some evidence that the valgus tilt of the ankle may increase after subtalar fusion in Afterfibular regeneration there has been slight decrease in valgus tilt ofthe mortice and increase infibula length Ankle X-rays were studied before and after 1i 12 extra-articular subtalar fusions performed on spina bifida children with valgus heels. In each case the bone graft was taken from the ipsilateral proximal tibial shaft. A significant increase in valgus tilt of the ankle mortice and fibular shortening was found to have occurred (see Table 2 and Fig 5) . 3 In an X-ray study of a small series of 5 extra-f articular subtalar fusions in 4 children (2 of whom were not spina bifida children) in which the bone i graft was taken from the fibula, no such increase in valgus tilt and fibula shortening occurred (see Table 3 ). The fibula regenerated in all cases. In fact, in one case the fibula appeared to lengthen with corresponding slight decrease in the valgus tilt of the ankle mortice (see Fig 6) .
Fibular shortening in spina bifida children is probably due to poor nutrition of the growth plate which is normally stimulated by muscular activity producing 'to and fro' fibular motion (Makin 1965 , Devas & Sweetnam 1956 ). 18 which the bone graft has been removed from the ipsilateral tibia. It is therefore suggested that the bone graft should be removed from the outer half of the middle third of the fibula, leaving the fibula in continuity.
Summary
Radiological examination of the ankles of spina bifida children with flail lower limbs and valgus flat foot deformity has revealed a high incidence of abnormal valgus tilt of the ankle-joint.
A study of ankle X-rays of spina bifida children before and after extra-articular subtalar fusion in which the bone graft is removed from the ipsilateral tibia has shown that the valgus tilt of the mortice may increase after this procedure.
